Critical role of regulator of calcineurin 1 in spinal cord injury.
Spinal cord injury (SCI) is a severe clinical problem worldwide. The pathogenesis of SCI is complicated and much is unknown. The current study was designed to investigate the possible role of regulator of calcineurin 1 (RCAN1) in SCI and to explore the possible molecular mechanisms. Rats were injected with LVshRNAi-RCAN1 and then contusion-induced SCI was established. We found that RCAN1 was significantly increased in spinal cord of rats with SCI. Knockdown of RCAN1 markedly facilitated the structural and functional recovery in the spinal cord, as illustrated by decrease of lesion volume and increase of Basso, Beattie, and Bresnahan (BBB) and combined behavioral score (CBS) scores. Downregulation of RCAN1 suppressed the increase of pro-inflammatory cytokines, including IL-1β and TNF-α, and inhibited the increase of TUNEL-positive cell numbers and caspases 3 and 9 activities. The decrease of oxygen consumption rate and increase of expression of glucose-regulated protein 78 (GRP78) and phosphorylation of protein kinase RNA-like endoplasmic reticulum (ER) kinase (PERK) in rats with SCI were inhibited by LVshRNAi-RCAN1. Moreover, knockdown of RCAN1 ameliorated oxidative stress in rats with SCI, as evidenced by decrease of TBA reactive substances (TBARS) and GSSG content and increase of glutathione (GSH) level. These results suggested that RCAN1 played an important role in SCI through regulation of various pathological processes. Overall, the data provide novel insights into the role of RCAN1 in SCI and novel therapeutic targets of the treatment of injury in the spinal cord.